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In tro d u ctio n :
M yosin is a m ajor protein in  myofibril and it plays im portan t roles in  b inding or w a te r holding in  meat 

products. M yosin molecule consists of two heads and a  tail. The heads contain actin -b inding  sites and  ATPaSe 
sites, and  th e  ta ils  a re  responsible for filam ent form ation. Myosin filam ents dissociate into m onom ers by in c r e a s e  
sa lt concentration . Both of myosin filam ents and monomers form gels by heating . W hen high hydrostatic  pressUre 
is applied to m yosin filam ents, they  also form a  gel [1], On th e  o ther hand, m onom eric m yosins a t high sa^ 
concentration  form aggregates, w hich a re  formed through head-to-head in teraction , and never form a gel a t least uP 
to 500 M Pa [2, 3]. Recently, we found th a t  p ressurized  monomeric m yosins form a gel by g radua l lowering of 
concentration  by dialysis. We tem porarily  call th is  type of gel as a dialysis-induced gel in  th is  study. The p re s e t 
study  w as perform ed to clarify th e  roles of tail portion of myosin molecule in pressure-induced  m yosin filam ent f? 
and  dialysis-induced gel as well.

M a ter ia ls  an d  M ethods:
M yosin w as ex trac ted  from rabb it skeletal muscle and purified by D EA E-Sephadex colum n chromatography' 

M yosin filam en ts in 0.1 M NaCl and  monomeric myosin in  0.5 M NaCl were p ressurized  up to 500 M Pa for 15 A1*11' 
The p ressu rized  m onom eric myosin w as th en  dialyzed aga in st 0.1 M NaCl and 20 mM K p h o spha te  (pH 6.0) ^  
achieve g rad u a l decrease of NaCl concentration. P ressu re  trea ted  myosins, which are  gel or suspension, were P 
into a  dialysis tub ing  and dialyzed aga in st 0 .3-0.5 M NaCl and 20 mM K phosphate  (pH 6.0) to exam ine solubih^ 
T urb id ity  of solubilized fraction  was m easured  as an  absorbance a t 350 nm. M icrostructure  of th e  gel w as observ® 
by a scanning electron microscope. Solubilized fraction by dialysis against high sa lt buffer w as ro ta ry  shadow6 

and observed by a  tran sm issio n  electron microscope.

R e su lts  an d  D iscu ss io n :
pX\C

M yosin filam ents in  0.1 M NaCl a t pH  6.0 formed a gel by p ressurization  above 200 M Pa. W hile monom 
m yosins in  0.5 M NaCl did not form a  gel, they gelled by g radual lowering of NaCl concentration  to 0.1 M by meal1 
of dialysis. We exam ined m orphological and biochemical properties of these tw o types of p ressu re-assis ted  gels.

M icrostructure o f  gel ^
P ressure-induced  gel of myosin filam ents in  0.1 M NaCl showed a fine and continuous netw ork structure , 

con trast, th e  netw ork of dialysis induced gel was coarse and porous, and th e  connection of s tra n d s  w as discontinU°u 
Sensory te s t ind icated  th a t  the  dialysis-induced gel was apparen tly  soft and  fragile th a n  th e  p ressu re  induC 

m yosin filam ent gel in 0.1 M KC1.

T u rb id ity  o f  so lubilized  fraction o f gel
P ressu re  tre a te d  myosin filam ents in 0.1 M NaCl, and pressurized  and th en  dialyzed m onom eric myosin ^  

dialyzed a g a in s t 0 .3-0 .5  M N aCl. Turbidity  of solubilized fraction after dialysis is shown in Fig. 1. In  case  ̂
p ressu re  tre a te d  m yosin filam ents, gelation did not occur a t 100 M Pa, while gel was form ed above 200 M Pa. ^
p ressu re  tre a te d  m yosin filam ents were dialyzed aga in st 0.3 M NaCl, slight decrease in  tu rb id ity  w as observe

-

d *
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th e  100 M Pa tre a te d  sam ple, and th e  gels formed a t  200 and 250 M Pa were pa rtia lly  solubilized by dialysis 
those tu rb id itie s  increased w ith applied pressure. The gels formed a t 300-500 M Pa were hard ly  solubilize
dialysis a g a in s t 0.3 M NaCl. W hen pressurized  myosin filam ents were dialyzed ag a in st 0 .4-0 .5  M NaCl, al1 
gels w ere solubilized, and  th e  tu rb id ities of myosin filam ents p ressurized  below 200 M Pa decreased to almost 
sam e level of m onom eric myosin. This indicates dissociation of filam ents w ith increasing sa lt co n cen tré  

th rough  dialysis.
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Fig. 1. C h a n g es  in tu rb id ity  (A350 ) o f  so lu b iliz ed  gel b y  d ia ly s is  a g a in st 0.3 -  0.5 M N aC l.
(a), p ressu re-induced  gel: (b), dialysis-induced gel. O, p ressurized  myosin m onom er in  0.5 M NaCl.
°> D< and  A a re  0-3, 0.4, and 0.5 M NaCl, respectively. Applied p ressure  was 100-500 M Pa for 15 m in.
Open symbols ind icate  th e  myosin w hich were not gelled and  closed symbols a re  gelled m yosin.

^ Orphology o f  so lubilized  fraction o f dialysis-induced gel

Morphology of solubilized fraction  of dialysis-induced gel of p ressurized  m onomeric myosin w as observed w ith  a 
^ ^ m is s io n  electron microscope (Fig. 2). U npressurized  myosin molecule consists of two heads and  a  tail (a), 

ssurized m yosins in  0.5 M NaCl a t 500 M Pa for 15 min showed daisy-wheel-like aggregates in  w hich m yosin 
ecules w ere associated  th rough head to head in teraction (b). A lthough such aggregates were also observed in  

e solubilized fraction  of dialysis-induced gel, th e  connected aggregates were d istinguished  (c, arrow head). These 
°rph°logical observation  suggests th a t  dialysis-induced gel is formed through tail to tail in terac tion  am ong th e  

e regates> and  th e  ta ils  which a re  expanded from the  aggregated head core re ta in s  th e ir  self-association capability  
etl after p ressu re  tre a tm e n t a t least up to 500 MPa.

Fig. 2. T ra n sm iss io n  e lec tro n  m icro g ra p h s o f  so lu b ilized  fra c tio n  o f  d ia ly s is - in d u c e d  g e l from  
P re ssu r iz ed  m o n o m eric  m yosin  (A); unpressurized  myosin, (B); p ressu rized  m yosin in  0.5 M NaCl a t 

00 M Pa for 15 m in, (C); solubilized fraction of dialysis-induced gel from p ressurized  m onom eric myosin.

f u s i o n :
<jj ^ ressurized  m onom eric myosin in  0.5 M NaCl formed a gel by g radual lowering of sa lt concentration  through 

Sls a g a in s t 0.1 M NaCl. This type of gel is formed by connecting pressure-induced  daisy-w heel-like aggregates 
to in teraction . P ressu re  induced myosin filam ent gel in  0.1 M NaCl is form ed th rough  head  to 

pr lriteraction  am ong th e  filam ents. The tail of myosin molecule re ta in s  th e  ability  of self-association even after 
essure tre a tm e n t up to 500 MPa.
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